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SCIENTIFIC OPINION 
Scientific Opinion on the safety assessment of the process “Petra Polimeri” 
used to recycle polypropylene trays and insert trays for use as food contact 
material
 1 
EFSA Panel on Food Contact Materials, Enzymes, 
Flavourings and Processing Aids (CEF)
2, 3 
European Food Safety Authority (EFSA), Parma, Italy 
ABSTRACT 
This scientific opinion of the EFSA Panel on Food Contact Materials, Enzymes, Flavourings and Processing 
Aids  deals  with  the  safety  assessment  of  the  recycling  process  “Petra  Polimeri”,  EC  register  number 
RECYC089. The process recycles polypropylene (PP) trays and inserts trays  which have been used for the 
transport, storage and display of whole, fresh fruits and vegetables at room temperature or below. Trays are 
returned by consumers and collected in specific containers at the point of sale and insert trays originate from a 
closed loop of distributors. After collection, trays and insert trays are sorted separately. Through this process, 
sorted trays and/or insert trays are ground into flakes, which are washed, dried and extruded into granules. This 
recycled material is used up to 30 % with virgin PP to manufacture new trays and insert trays intended for 
transport, storage and display of whole, fresh fruits and vegetables. The Panel considered the specific use of the 
recycled trays and insert trays and the management of the input material as a critical process step. The Panel 
concluded that exposure of consumers to potential contaminants is unlikely and that the recycled PP obtained 
from  the  process  Petra  Polimeri  is  not  of  safety  concern  when  i)  made  with  collected  trays  from  specific 
containers at the point of sale along with a communication and/or insert trays from the retailer, trays and insert 
trays being collected and sorted separately; the sorting being positive and manual, and leading to more than 
99.9 % PP trays and insert trays, and when ii) intended to be used up to 30 % with virgin PP to manufacture new 
recycled trays and/or insert trays for contact with whole, fresh fruits and vegetables at room temperature or 
below. 
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SUMMARY 
According to the Commission Regulation (EC) No 282/2008
4 of 27 March 2008 on recycled plastic 
materials intended to come into contact with foods and amending Regulation (EC) No 2023/2006
5, the 
EFSA is requested to evaluate recycling processes of plastic waste.  
In this context, the  Ministero della Salute, Italy, requested the evaluation of the plastic recycling 
process “Petra Polimeri” submitted by Petra Polimeri S.R.I. The recycling process has been allocated 
the  European  Commission  register  number  RECYC089.  It  recycles  polypropylene  (PP)  trays  and 
inserts trays which have been used for the transport, storage and display of whole, fresh fruits and 
vegetables at room temperature or below. The recycled PP obtained from the process is intended to be 
used up to 30 % with virgin PP to manufacture new recycled trays and insert trays. Recycled trays and 
insert trays are exclusively intended for transport and storage of whole, fresh fruits and vegetables at 
room temperature or below.  
The CEF Panel considered that the recycling process “Petra Polimeri” is well characterised and the 
main steps used to recycle the PP trays and insert trays are identified.  Trays are returned by the 
consumers and collected in specific containers at the point of sale and insert trays originate from a 
closed loop of distributors. The collection and sorting system keep separate trays and insert trays. 
After sorting, the trays and insert trays are ground into flakes which are washed and dried (step 1) then 
extruded under vacuum into granules (step 2). Recycled granules are used up to 30 % with virgin PP 
to manufacture new recycled trays and insert trays by extrusion under vacuum and thermoforming.  
The Panel considered the management of the input material as a critical process step, i.e. that the 
whole  process  (collection,  manual  sorting,  recycling  and  distribution)  is  operated  under  a  quality 
assurance system. The Panel especially considered that incidence of contamination of trays and insert 
trays is expected to be limited and migration is expected to be unlikely, if any. In addition, the Panel 
took note that recycled granules from trays and/or insert trays from step 2 are intended to be used up to 
30 % with at least 70 % virgin materials input to manufacture new recycled trays and insert trays. 
 Therefore the Panel concluded that the recycled PP obtained from the process Petra Polimeri is not of 
safety concern when i) made with collected trays from specific containers at the point of sale along 
with a communication and/or insert trays from the retailer, trays and insert trays being collected and 
sorted separately; the sorting being positive and manual, and leading to more than 99.9 % PP trays and 
insert trays, and when ii) intended to be used up to 30 % with virgin PP to manufacture new recycled 
trays and/or insert trays for contact with whole, fresh fruits and vegetables at room temperature or 
below.  
The Panel recommends that it should be verified periodically, as part of the good  manufacturing 
practice (GMP) in the meaning of the Regulation (EC) 2023/2006, that input originates from materials 
and articles that have been manufactured in accordance with Community legislation on food contact 
materials and articles (Reg. (EC) No. 282/2008, art. 4b). Specifications for input (insert trays used 
within a product loop, which is in a controlled chain as well as collection and sorting of trays and 
insert  trays)  should  be  kept  under  control  to  ensure  that  the  process  is  run  under  the  evaluated 
conditions. Supporting documentation demonstrating how it is kept under control should be available. 
                                                       
4 Regulation (EC) No 282/2008 of the European parliament and of the council of 27 March 2008 on recycled plastic materials 
and articles intended to come into contact with foods and amending Regulation (EC) No 2023/2006. OJ L 86, 28.03.2008, 
p.9-18. 
5 Regulation (EC) No 2023/2006 of the European parliament and of the council of 22 December 2006 on good manufacturing 
practice for materials and articles intended to come into contact with food. OJ L 384, 29.12.2006, p.75- 78. 
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BACKGROUND AS PROVIDED BY THE LEGISLATION 
Recycled plastic materials and articles shall only be placed on the market if they contain recycled 
plastic obtained from an authorised recycling process
6. Before a recycling process is authorised, EFSA 
opinion on its safety is required. This procedure has been established in Article 5 of the Regulation No 
(EC) 282/2008 of the Commission of 27 March 2008
7 on recycled plastic materials intended to come 
into contact with foods and Articles 8 and 9 of the Regulation (E U) No 1935/2004
8 of the European 
Parliament and of the Council of 27 October 2004 on materials and articles intended to come into 
contact with food.  
According to this procedur e the industry submits applications to the Member States competent 
Authorities which transmit the applications to the EFSA for their evaluation. The application is 
supported by a technical dossier submitted by the industry following the EFSA guidelines on 
submission of a dossier for safety evaluation by the EFSA of a recycling process to produce recycled 
plastics intended to be used for manufacture of materials and articles in contact with food ( EFSA, 
2008). 
In this case, EFSA received, from the Ministero della Salute, Italy, an application for evaluation of the 
recycling process “Petra Polimeri”. This application has been allocated the European Commission 
register number RECYC089. 
TERMS OF REFERENCE AS PROVIDED BY THE LEGISLATION 
EFSA is required by Article 5 of Regulation (EU) No 282/2008 of the Commission of 27 March 2008 
on recycled plastic materials intended to come into contact with foods to carry out risk assessments on 
the risk originating from the migration of substances from recycled food contact plastic materials and 
articles into food and to deliver a scientific opinion on the recycling processes examined. 
According to Article 4 of Regulation No (EU) 282/2008, EFSA will evaluate whether it has been 
demonstrated in a challenge test, or by other appropriate scientific evidence, that the recycling process 
Petra Polimeri is able to reduce any contamination of the plastic input to a concentration that does not 
pose a risk to human health. The materials and articles used as input to the process as well as the 
conditions of use of the recycled materials and articles make part of this evaluation. 
 
 
                                                       
6 Recycling pursuant to the definition in point 7 of Article 3 of European Parliament and Council Directive 94/62/EC of 20 
December 1994 on packaging and packaging waste. OJ L 365, 31.12.1994, p. 10–23.  
7 Regulation (EC) No 282/2008 of the European parliament and of the council of 27 March 2008 on recycled plastic 
materials and articles intended to come into contact with foods and amending Regulation (EC) No 2023/2006. OJ L 86, 
28.03.2008, p.9-18.  
8  Regulation (EC) No 1935/2004 of the European parliament and of the council of 27 October 2004 on materials and articles 
intended to come into contact with food and repealing Directives 80/590/EEC and 89/109/EEC. OJ L 338, 13.11.2004, p.4-
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ASSESSMENT 
 
1.  Introduction 
The European Food Safety Authority was asked by the Ministero della Salute, Italy, to evaluate the 
safety of the process “Petra Polimeri”, which has been allocated the EC register number RECYC089. 
The request has been registered in the EFSA’s register of questions under the number EFSA- Q-2010-
00104. The dossier was submitted by Petra Polimeri S.R.I. 
The submitted dossier followed the EFSA Guidelines for the submission of an application for safety 
assessment of a recycling process to produce recycled plastics intended to be used for manufacture of 
materials and articles in contact with food, prior to its authorisation (EFSA, 2008). 
2.  General information 
According  to  the  applicant,  the  recycling  process  “Petra  Polimeri”  is  intended  to  recycle 
polypropylene (PP) food trays and insert trays which have been used in contact with whole, fresh 
fruits and vegetables. Through this process, trays and insert trays are collected at the food retailer 
stores, sorted, ground into flakes, washed, dried and extruded into granules. Up to 30 % of recycled PP 
granules are blended with virgin PP to produce new trays and insert trays. These recycled trays and 
insert trays are exclusively intended to be used for transport, storage and display of whole, fresh fruits 
and vegetables at room temperature or below. 
3.  Description of the process 
3.1.  General description 
According to the applicant, the input of the recycling process is PP trays and insert trays used in 
contact with whole, fresh fruits and vegetables. The insert trays are trays that are placed in boxes used 
to protect fruits and vegetables during their delivery, storage and display at the food retailer stores; 
they are directly collected after use by the food retailer at the store. Food trays are taken away from the 
store  by  the  consumer  together  with  the  food  and  the  trays  are  returned  by  the  consumers  into 
dedicated collection containers located in the stores of the food retailer. Collected trays and insert trays 
are further sorted separately off-site. After sorting, the trays and insert trays are submitted to the next 
steps 1 and 2 separately or together as follows: 
Step 1: The trays and/or insert trays are grounded into flakes, washed in a water treatment circuit and 
dried 
Step 2: The dried flakes are extruded under vacuum into granules (granulation) 
Recycled granules are checked against technical requirements on melt flow index, tensile strength at 
Yield,  elongation  at  Yield,  tensile  modulus,  flexural  modulus,  Impact  strength,  hardness,  melting 
point, softening and heat deflection temperature and density (see Appendix A).  
Recycled granules from step 2 originate from trays or insert trays only or from a mixture of trays and 
insert trays. These recycled granules are mixed up to 30 % with virgin PP to manufacture, by extrusion 
followed by thermoforming, new recycled trays (neutral or coloured) and insert trays (coloured) which 
are re-introduced in the distribution chain.  
The applicant  performs  the  washing,  the  grinding  and  the  granulation (steps 1and  2).  Collection, 
sorting and transport of collected trays and insert trays before step 1 and the second extrusion and 
thermoforming of new articles after step 2 are carried out by other companies as parts of the recycling 
loop. 
An overview of the recycling process is presented in figure 1. Polypropylene recycling process Petra Polimeri 
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Figure 1:   Overview of the Petra polimeri recycling process of trays and insert trays 
 
The operation conditions of the process step 2 have been provided to EFSA. 
3.2.  Characterisation of the input 
According to the applicant, the input material of the recycling process consists exclusively of PP trays 
(neutral or coloured) and insert trays (coloured) for which an illustration is provided below in figure 2. 
The collection of trays and insert trays is controlled by the single food retailer. 
Figure 2:   Examples of trays (left) and insert trays (right) 
       
The insert trays are used in a closed loop of distributors (food packers) and one single retailer for 
packaging, transport, storage and display of whole, fresh fruits and vegetables. The boxes with insert 
trays after their single use are collected by an operator that separates the insert trays from the carton, 
store the insert trays in bags and deliver them to the sorter. According to the applicant, the traceability 
of  the  collected  material  is  ensured  within  the  closed  loop  by  appropriate  means  (e.g.  material 
identification code, labelling of bags). Because recycled insert trays can also be manufactured with PP 
from recycled trays, they cannot be considered as originating from a closed loop recycling. 
Conversely to the insert trays, the trays are taken away together with fruits and vegetables by the 
consumer that returns the used trays in dedicated containers disposed at each point of sale of the food 
retailer. Trays therefore originate from an open loop. The food retailer runs a communication plan to 
inform  both  the  consumers  and  the  employees  to  optimize  the  quality  of  collected  material.  For 
instance, posters with recommendations on the collection are placed at retail outlets (e.g. illustration in 
figure 3). The consumer is asked to separate the plastic top film and/or other materials that make up 
the package, to take-out any remaining residue of the food from the tray (pieces of fruit or vegetables), 
to collect trays in separate containers from other types of plastic packaging and not to use the trays as 
containers for a misuse. 
Insert   
tray
s 
PP   recycled 
pellets 
PP   virgin 
pellet
s 
Extrusion + 
thermoforming 
Sorting 
Step 1: Grinding, washing and drying 
Step 2: Extrusion under vacuum  
max. 30% 
min. 70% 
tray
s  Collection  in  dedicated 
container  at the food retailer  open loop 
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Figure 3:   Example of collection of post-consumer trays at the food retailer 
 
The collection at the food retailer and the sorting system further applied keep separate the trays and 
insert trays. The sorting is performed manually by operators by removing only trays and insert trays to 
be recycled and responding to the established requirement (positive sorting). It allows separating i) PP 
trays or insert trays from other plastic trays or insert trays (e.g. in PET, PS) and ii) from any materials 
other  than  trays  or  insert  trays  (mainly  stretch  film,  label  mainly  in  polyolefin  and 
poly(vinylchloride)). The output of the sorting process is homogeneous batches of plastic articles, 
selected by polymer and colour. According to the applicant, after sorting the input is composed of 
more than 99.9 % of PP trays or insert trays. 
According to the applicant, the trays and insert trays are made of PP that complies with the Regulation 
(EU)  No  10/2011
9  relating to plastic materials and articles intended to come into contact with 
foodstuffs. 
4.  Description of the recycling steps of the Petra Polimeri process 
To process the PP trays and insert trays, Petra Polimeri uses a continuous process which the main steps 
are described below: 
-  Grinding,  washing  and  drying  (step 1):  In  this  step,  the  trays  and/or  insert trays  are first 
ground  into  flakes  that  are  washed  in  a  treatment  tank  with  water  and  chemical  agents 
(flocculation agents). The flakes are then rinsed with water and dried. 
-  Granulation (step 2): the flakes are extruded under vacuum and granules are produced. 
In subsequent steps, the granules are mixed up to 30 % with virgin PP, extruded under vacuum and 
thermoformed to produce new trays and the insert trays. 
The process is operated in continuous mode under defined operating parameters of residence time, 
temperature and pressure. 
5.  Discussion 
The  Panel  considered  that  the  second  extrusion  and  the  thermoforming  are  part  of  the  recycling 
process.  Considering  the high  temperatures  (220-250  °C)  used in  the  extrusion  of the flakes,  the 
                                                       
9 Regulation (EU) No 10/2011 of the European parliament and of the Council of 14 January 2011, on plastic materials and 
articles  intended  to  come  into  contact  with  food,  OJ  L12,  15.01.2011,  p1-89.  This  Regulation  repeals  the  Directive 
2002/72/EC of 6 August 2002 OJ L220, 15.08.2002, p 18. Polypropylene recycling process Petra Polimeri 
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possibility of contamination by micro-organisms can be discounted. Therefore this evaluation focuses 
on the chemical safety of the final product. 
The data presented by the applicant allow identification of the recycling process, its input, output and 
intended uses of final articles.  
The input is trays returned by the consumers and collected in specific containers at the point of sale 
and insert trays from a closed loop of distributors (food packers). There is one single operator for 
packaging, transport, storage and display of whole, fresh fruits and vegetables. PP trays and insert 
trays of the loop are controlled by means of a dedicated collection system managed by quality system 
procedures ensuring the traceability which is claimed to be appropriate to prevent the entry of foreign 
material or articles extraneous to the system. The collection at the food retailer and the sorting system 
further applied keep separate the trays and insert trays. The collection together with the manual and 
positive sorting allow selecting input composed of PP trays and insert trays which have been used in 
contact with whole, fresh fruits and vegetables (more than 99.9 % according to the applicant). The 
communication for the collection together with visual inspection during the sorting should prevent the 
entrance of potentially misused trays. 
In the recycling process, collected and sorted trays and/or insert trays are ground into flakes which are 
washed and dried (step 1). These flakes are extruded under vacuum into granules (step 2) and are used 
up to 30 % with virgin PP to manufacture new recycled trays and insert trays by re-extrusion under 
vacuum  and  thermoforming.  The  Panel  took  note  that  flakes  (during  step  2)  and  then  granules 
(processing  of  sheets)  are  extruded  under  vacuum  that  favours  the  decontamination  of  volatiles. 
Repeated  grinding,  extrusion  and  thermoforming  of  PP  trays  and  insert  trays  under  conditions 
described by the applicant, are not of safety concern. 
The recycled trays and insert trays are used for transport, storage and display of whole, fresh fruits and 
vegetables at room temperature or below.  
The Panel considered the management of the input material as a critical process step, i.e. that the 
whole process (collection, sorting, recycling and distribution) is operated under a quality assurance 
system, which includes the use of specific labels that are intended to ensure traceability and control of 
the input. The Panel especially considered, 
i)  that incidence of contamination of trays and insert trays, the input of the recycling process, is 
expected to be limited because the design of trays and insert trays (material thickness, open 
form) does not favour a misuse through storage of non-food liquid by the consumer (low 
probability  of  contamination  through  misuse).  Moreover,  trays  are  collected  in  specific 
containers at the point of sale along with a communication plan that favours a high quality of 
the input and insert trays come from a controlled loop of a unique retailer (uncontaminated 
insert trays).  Finally trays and insert trays are sorted separately and manually by positive 
selection ensuring a high level of selection hence of quality of the input.  
ii)  the intended uses for transport, storage and display of whole, fresh fruits and vegetables at 
room temperature or below under which conditions the migration is expected to be unlikely, if 
any (solid-solid contact and small surface of contact). The Regulation EU No 10/2011 actually 
does not foresee migration test for compliance of plastic packaging for such food types.  
Therefore the Panel concluded that exposure of consumers to contaminants from  misuse of post-
consumers trays collected in specific containers at the point of sale and insert trays from a closed loop 
of distributors, sorted and recycled through the process Petra Polimeri is unlikely under the intended 
uses for transport, storage and display of whole, fresh fruits and vegetables at room temperature or 
below.  
The Panel also considered that recycled PP granules from trays and/or insert trays from step 2 are 
intended to be used up to 30 % with at least 70 % virgin PP materials input to manufacture recycled 
trays and insert trays. Polypropylene recycling process Petra Polimeri 
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CONCLUSIONS AND RECOMMENDATIONS 
CONCLUSIONS 
The CEF Panel considered that the recycling process “Petra Polimeri” is well characterised and the 
main steps used to recycle the PP trays and insert trays are identified. Having examined the data 
provided, the CEF Panel concluded that exposure of consumers to potential contaminants is unlikely. 
The Panel considered the management of the input material as a critical process step, i.e. that the 
whole  process  (collection,  manual  sorting,  recycling  and  distribution)  is  operated  under  a  quality 
assurance system. The Panel also considered the specific use of the recycled trays and insert trays for 
transport, storage and display of whole, fresh fruits and vegetables. 
Therefore the Panel concluded that the recycled PP obtained from the process Petra Polimeri is not of 
safety concern when,  
made with collected trays from specific containers at the point of sale along with a communication 
and/or  insert  trays  from  the  retailer  which  are  collected  and  sorted  separately;  the  sorting  being 
positive and manual, and leading to more than 99.9 % PP trays and insert trays, 
intended to be used up to 30 % with virgin PP to manufacture new recycled trays and/or insert trays 
for contact with whole, fresh fruits and vegetables at room temperature or below. 
RECOMMENDATIONS 
The Panel recommends that it should be verified periodically, as part of the good  manufacturing 
practice (GMP) in the meaning of the Regulation (EC) 2023/2006, that input originates from materials 
and articles that have been manufactured in accordance with Community legislation on food contact 
materials and articles (Reg. (EC) No. 282/2008, art. 4b). Specifications for input (insert trays used 
within a product loop, which is in a controlled chain as well as collection and sorting of trays and 
insert  trays)  should  be  kept  under  control  to  ensure  that  the  process  is  run  under  the  evaluated 
conditions. Supporting documentation demonstrating how it is kept under control should be available. 
DOCUMENTATION PROVIDED TO EFSA 
1.  “Petra Polimeri”. Initial dossier in February 2010, updates in March and July 2012, April and June 
2014. Submitted by or on behalf of Petra Polimeri S.R.I. 
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APPENDICES 
Appendix A.   Technical data of the recycled PP granulates (after step 2), as provided by the 
applicant 
 
 
  Typical value  Unit 
Rheological properties     
Melt Flow Index 230° C/2.16 kg  5  g/10 min 
Mechanical properties     
Tensile Strenght at Yield  31  MPa 
Elongation at Yield  7  % 
Tensile modulus  1.650  MPa 
Flexural modulus  1.600  MPa 
Izod Impact Strenght (notched) at 23°C  4  kJ/m
2 
Charpy Impact Strenght (notched) at 23°C  5  kJ/m
2 
Hardness Rockwell – R- scale  75   
Thermal properties     
Melting Point  163  °C 
Vicat Softening Point     
-  50N-50°C per hour  97  °C 
-  10N-50°C per hour  153  °C 
Heat Deflection Temperature     
-  1.80 Mpa – 120°C per hour  60  °C 
-  0.45 Mpa – 120°C per hour  110  °C 
Other physical properties     
Density  0.905  g/cm
3 
Bulk Density  0.525  g/cm
3 
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ABBREVIATIONS 
CEF  Food contact materials, enzymes, flavourings and processing aids 
EC  European Commission 
EU  European Union  
EFSA  European Food Safety Authority 
HS-GC-MS  Headspace-Gas Chromatography-Mass Spectrometry 
GMP  Good manufacturing practice 
PET  Poly(ethylene terephthalate) 
PP  Polypropylene 
PS     Polystyrene 
 